Wereport a case of hypocalcemic heart failure without underlying myocardial disease. Two-dimensional and Doppler echocardiography revealed dilatation and impaired contraction of the left ventricle, but did not showany valvular dysfunction. Cardiac catheterization showeda normal coronary artery, and cardiac muscle biopsy showed morphological changes in mitochondoria and endoplasmic reticulum, which may be due to metabolic changes. This patient was asymptomatic after the serum calcium concentration was normalized.
Calcium plays a key role in cardiac muscle contraction and metabolism. In 1943, Rose suggested the possibility of a relationship between chronic parathyroid insufficiency and myocardial damage (1) . However, as we found only a few reports of hypocalcemic heart failure (2-7), the hypocalcemic state seems to be a relatively uncommoncause of congestive heart failure.
Wereport herein a case of hypocalcemic heart failure without underlying myocardial disease, and show the findings of cardiac muscle biopsy. Twodimensional and Doppler echocardiography showed dilatation and impaired contraction of the left ventricle, but did not show any valvular dysfunction. Cardiac catheterization showed a normal coronary artery. Cardiac muscle biopsy presented morphological changes in mitochondria and endoplasmic reticulum, which may be due to metabolic changes. This is the first report of cardiac muscle change during hypocalcemia, and the first case which has followed the ejection fraction in echocardiography during the hypocalcemic state.
CASE REPORT
A 65-year-old Japanese womanpresented with unexplained myalgia in both hands and legs in 80%. Cardiac left ventriculogram revealed normal wall motion with an ejection fraction of 72%, and coronary arteriogram was normal. At the time of catheterization, three specimens of cardiac muscle tissue were obtained by biopsy (Figs. 2, 3) . The cardiac muscle was normal by light microscopic observation, but electron microscopy disclosed dilated sarcoplasmic reticulum and electron-dense granules, and size variability in the mitochondria. During the rest of the days in hospital, her serum calcium was maintained at a level of 6.5 mg/dl or more, and she never showed any of the signs or symptoms of congestive heart failure without furosemide. She was discharged in an asymptomatic state, receiving calcitriol (1.0 /^g/day) and prednisolone (10 mg/day). . Calcium also influences the renal excretion of sodium, and sodium retention influences the occurrence of congestive heart failure (10-12). Hypoparathyroidism causes chronic hypocalcemia, and it is reasonable to assume that hypoparathyroidism is likely to induce congestive heart failure. In fact, however, it does not occur frequently, and the reason is unknown.
High-dose glucocorticoid causes calciuresis and worsens hypocalcemia. In the present case, however, serum and urine calcium did not show a significant change. Glucocorticoid also causes sodium retention. Though the serum sodium concentration did not change significantly, glucocorticoid administration might have an influence on the occurrence of heart failure.
It is well known that underlying hypertensive and atherosclerotic disease causes impaired cardiac function. In the present case, however, the coronary vessels were normal, and no sign of collagen disease, sarcoidosis, amyloidosis, or myocarditis was found in the cardiac muscle obtained during the hypocalcemic state. These facts strongly suggest that hypocalcemia causes congestive heart failure.
Wedid not find any apparent cardiac lesions, so we performed cardiac biopsy to confirm the exact mechanism of transient cardiac deterioration. Light microscopic observation showednormal muscle. But electron microscopic observation showed dilated sarcoplasmic reticulum, electron-dense granules in the sarcoplasm and size variability in mitochondria. The sarcoplasmic reticulum is the area of calcium translocation, so we suspect that hypocalcemia might cause dilated sarcoplasmic reticulum. And mitochondria is the area of energy production. These facts suggest that the changes were due to metabolic abnormalities, but probably were not specific for hypocalcemia. Hypocalcemia as a cause of cardiac dysfunction is often overlooked, but in the hypocalcemic state, it must be noted that not only metabolic but also morphological changes occur in cardiac muscle. Many reports suggest that heart failure due to hypocalcemia is reversible (4-7), but no report has shownthe relationship between the serum calcium concentration and cardiac contraction. In the present case, the ejection fraction was low when the serum calcium level was decreased, and it improved as the serum calcium level increased. This is direct evidence that serumcalcium is necessary for cardiac muscle contraction. Once hypocalcemic heart failure occurs , the hypocalcemia must be corrected immediately.
